JOURNAL OF ELECTRONIC MATERIALS 


The Journal of Electronic Materials provides a common forum for rapid dissemination of the results of original 
research on all materials of interest in the field of electronics. Representative fields of activity for which manu- 
scripts are invited include materials for memory, logic, display, interconnections, packaging, detectors, emitters, 
large stores, and hard copy. In addition, general papers relating to the processing of electronic materials for de- 
vice applications, structure making, reliability and yield, etc., are welcome. 


The journal also selectively publishes invited and contributed review papers on topics of current interest, to en- 
able those in the field of electronics to keep abreast of activities in areas peripheral to their own. The journal 
also publishes the proceedings of the annual conference sponsored by the Electronic Materials Committee of The 


Metallurgical Society of AIME. 


EDITOR 

Theodore C. Harman 
MIT Lincoln Laboratory 
Lexington, Massachusetts 


EDITORIAL BOARD 
G. M. Blom, Philips Laboratories, Briarcliff Manor, 
New York 


R. A. Burmeister, Hewlett-Packard Corp., Palo 
Alto, California 


M. G. Craford, Hewlett-Packard Laboratories, Palo 
Alto, California 


L. C. Kimerling, Bell Laboratories, Murray Hill, New 
Jersey 


R. Kriegler, Bell-Northern Research, Ottawa, Canada 


ASSOCIATE EDITOR 

Arnold Reisman 

IBM Thomas J. Watson Research Center 
Yorktown Heights, New York 


J. W. Nielsen, Bell Laboratories, Murray Hill, 
New Jersey 


P. Rai-Choudhury, Westinghouse Electric Corp., 
Pittsburgh, Pennsylvania 


D. Richman, RCA Laboratories, Princeton, New 
Jersey 


A. J. Strauss, MIT Lincoln Laboratory, Lexington, 
Massachusetts 


G. B.: Stringfellow, Hewlett-Packard Laboratories, 
Palo Alto, California 


ELECTRONIC MATERIALS COMMITTEE 


G, Antypas, Varian Associates @ B. J. Baliga, General Electric Company e J. M. Ballantyne, Cornell University @ 
A. E. Blakeslee, Solar Energy Research Institute e G. M. Blom (Vice Chairman), Philips Laboratories e M. H. 
Brodsky, IBM Thomas J. Watson Research Center e R. A. Burmeister, Hewlett-Packard Corp. e R. D. Burnham, 
Xerox Corporation e M. G. Craford (Treasurer), Hewlett-Packard Laboratories e P. D. Dapkus, Rockwell In- 
ternational Corp. e D. Feucht, Solar Energy Research Institute e T. C. Harman, MIT Lincoln Laboratory e K. 
A. Jones, Colorado State University e L. C. Kimerling (Asst. Secretary), Bell Laboratories e R. Kriegler (Secre- 
tary), Bell-Northern Research e H. Lessoff, Naval Research Laboratories e R. L. Parker, National Bureau of 
Standards e P. Rai-Choudhury (Past Chairman), Westinghouse Electric Corp. e A. Reisman, IBM Thomas J. 
Watson Research Center e D. Richman (Chairman), RCA Laboratoriese R. P. Ruth, Rockwell International Corp. 
e D. W. Shaw, Texas Instruments, Inc. e E. K. Sichel, RCA Laboratories e G. E. Stillman, University of Illinois e 
G. B. Stringfellow (Asst. Treasurer), Hewlett-Packard Laboratories e C. J. Varker, Motorola @ R. S. Wagner, Bell 
Laboratories e B. Wessels, Northwestern University e J. M. Woodall, IBM Thomas J. Watson Research Center 


Journal of Electronic. Materials is published bimonthly for the Electronic Materials Committee of The Metal- 
lurgical Society of AIME by Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. 
Subscription orders should be addressed to the publisher. Journal of Electronic Materials is abstracted or indexed 
in Bureau Bibliographique International, Chemical Abstracts, Chemical Titles, Current Contents, Electronics and 
Communications Abstracts Journal, Engineering Index, Referativnyi Zhurnal, Science Citation Index, and Solid 
State Abstracts Journal. © 1980 American Institute of Mining, Metallurgical, and Petroleum Engineers, Inc. Journal 
of Electronic Materials participates in the program of Copyright Clearance Center, Inc. The appearance of a code 
line at the bottom of the first page of an article in this journal indicates the copyright owner’s consent that copies 
of the article may be made for personal or internal use. However, this consent is given on the condition that the 
copier pay the stated per-copy fee through the Copyright Clearance Center, Inc. for all copying not explicitly 
permitted by Sections 107 or 108 of the U.S. Copyright Law. It does not extend to other kinds of copying, such 
as copying for general distribution, for advertising or promotional purposes, for creating new collective works, or 
for resale, nor to the reprinting of figures, tables, and text excerpts. 


Subscription rates: 


Volume 9, 1980 (6 issues) $105.00 (outside the U.S., $119.00). 
Volume 10, 1981 (6 issues) $125.00 (outside the U.S., $141.00). 


Second-class postage paid at New York, N.Y., and at additional mailing offices. 
Printed in USA. 


Journal of Electronic Materials is published bimonthly for the Electronic Ma- 
terials Committee of The Metallurgical Society of AIME by Plenum Publishing 
Corporation, 227 West 17th Street, New York, N.Y. 10011. Subscription orders 
should be addressed to the publisher. Journal of Electronic Materials is abstracted 
or indexed in Bureau Bibliographique International, Chemical Abstracts, Chem- 
ical Titles, Current Contents, Electronics and Communications Abstracts J ournal, 
Engineering Index, Referativnyi Zhurnal, Science Citation Index, and Solid State 
Abstracts Journal. © 1980 American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc. Journal of Electronic Materials participates in the pro- 
gram of Copyright Clearance Center, Inc. The appearance of a code line at the 
bottom of the first page of an article in this journal indicates the copyright 
owner’s consent that copies of the article may be made for personal or internal 
use. However, this consent is given on the condition that the copier pay the stated 
per-copy fee through the Copyright Clearance Center, Inc. for all copying not 
explicitly permitted by Sections 107 or 108 of the U.S. Copyright Law. It does 
not extend to other kinds of copying, such as copying for general distribution, 
for advertising or promotional purposes, for creating new collective works, or 
for resale, nor to the reprinting of figures, tables, and text excerpts. 


Journal of Electronic Materials 


Vol. 9, No. 1 January 1980 


CONTENTS 


Quantum-Well InP-In,;_,GayP,—zAsz Heterostructure Lasers Grown by Liquid 
Phase Epitaxy (LPE) 1 
E. A. Rezek, R. Chin, N. Holonyak, Jr., S. W. Kirchoefer, 
and R. M. Kolbas 


Thin Films of SnO, as Solid State Gas Sensors 29 
G. N. Advani and A. G. Jordan 


Electrical Properties of Dislocations in Ultra-Pure Germanium $1 
G. Scott Hubbard and Eugene E. Haller 


New Method of Preparing (100) InP Surfaces for Schottky Barrier and 


Ohmic Contact Formation 67 
D. K. Skinner 
The Growth of Buffered GaAs MESFET Structures by LPE WS 
P. A. Houston 
Growth Characteristics of LPE InSb and InGaSb 95 


D. E. Holmes and G. S. Kamath 


Silicon Ribbons Made by Roller Quenching Methods 111 
N. Tsuya, K. I. Arai, T. Takeuchi, K. Ohmori, T. Ojima, 
and A, Kuroiwa 


Electron Resonance Study of Hydrogen-Containing WO, Films 129 
| J. H. Pifer and E. K. Sichel 


An Assessment of the Suitability of rf Sputtered Amorphous 
Hydrogenated Si as a Potential Solar Cell Material 141 
D. A. Anderson, G. Moddel, and William Paul 


Current Controlled Liquid Phase Epitaxial Growth of Hg,;_,CdxTe 15S 
P. E. Vanier, Fred H. Pollak, and Paul M. Raccah 


Preparation, Analysis, and Properties of High Purity Zn ,-.)MgxTe Alloys 165 
G. Revel, J. L. Pastol, J. C. Rouchaud, M. Fedoroff, 
J.C. Guillaume, J. Chevallier, and J. F. Rommeluere 


A Comparison Between Atomic Concentration Profiles and Defect Density 
Profiles in GaAs Annealed After Implantation with Beryllium 185 
K. S. Lee, J. M. Ess, M. A. Littlejohn, R. B. Benson, Jr., and J. Comas 


Effects of Laser Irradiation on Phosphorus Diffused Layers in Silicon OF, 
E. Fogarassy, R. Stuck, J. C. Muller, A. Grob, J. J. Grob, and P. Siffert 


Announcement of the 1980 Electronic Materials Conference 211 


Journal of Electronic Materiais 


Vol. 9, No. 2 March 1980 


CONTENTS 


Defect Characterization at the Growth Interface in GaAs Epitaxy by Metallorganic 
and Chloride Depositions 213 
A. Mitonneau, J. P. Chané, and J. P. André 


Solid-State Anion Migration in the Anodic Oxidation of Lutetium Diphthalocyanine 231 
FA. Pizzarello and M. M. Nicholson 


Lattice Constant, Bandgap, Thickness, and Surface Morphology of InGaAsP—InP 
Layers Grown by Step-Cooling, Equilibrium-Cooling, Supercooling, and 
Two-Phase-Solution Growth Techniques 241 
M. Feng, L. W. Cook, M. M. Tashima, and G. E. Stillman 


Growth and Characterization of CuSbS, Crystals 281 
A. Wachtel and A. Noreika 


The Organometallic VPE Growth of GaAs, __ySb,, Using Trimethylantimony and 
Ga,_,In,As Using Trimethylarsenic 299 
C. B. Cooper III, M. J. Ludowise, V. Aebi, and R. L. Moon 


Assessment of Defects in As-Grown III-V Multilayer Structures by Differentiated 
Cathodoluminescence Topography (DCLT) Sad 
J. Bakker, J. de Poorter, W. J. Bartels, T. v. Dongen, W. Nijman, and W. T. Stacy 


Deep-Level Defects and Diffusion Length Measurements in Low-Energy Proton- 
Irradiated GaAs 335 
Sheng S. Li, W. L. Wang, P. W. Lai, R. T. Owen, R. Y. Loo, and S. G. Kamath 


Kinetics of the Vapour Phase Deposition of Epitaxial InP 355 
M. C. Hales 
Formation of Heavily Doped n-type Layers in GaAs by Multiple lon Implantation 370 


E. B. Stoneham, G. A. Patterson, and J. M. Gladstone 


Some Electrical and Optical Properties of A-Si:F:H Alloys 385 
A, Madan, S. R. Ovshinsky, W. Czubatyj, and M. Shur 


Chemical Control of Conductivity in a Molecularly-Doped Polymer 411 
J. Mort, S. Grammatica, D. J. Sandman, and A. Troup 


Capacitance Transient Spectra of Processing- and Radiation-Induced Defects in 
Silicon Solar Cells 419 
J. T. Schott, H. M. DeAngelis, and P. J. Drevinsky 


Epitaxial Solar Cells on Titanium-Doped Silicon Substrates 435 
R. V. D’Aiello, P. H. Robinson, and D. Richman 


The Preparation of Ga-Rich Ga,In, Sb Alloy Crystals 445 
K. J. Bachmann, F. A. Thiel, H. Schreiber, Jr., and J. J. Rubin 


Laser Formation of Pt-Si Schottky Barriers on Silicon 453 
C. J. Doherty, C. A. Crider, H. J. Leamy, and G. K. Celler 


Electron Effective Mass in In,,Ga,_,,P)As,_, for 0 ke 459 
Ernesto H. Perea, Emilio Mendez, and Clifton G. Fonstad 
a 


| Journal of Electronic Materials 


Space-Charge-Limited Current in Cu,.S/CdS Solar Cells 
L. D. Partain, G. A. Armantrout, J. Leong, and Peter Warter 


Defect Analysis of (Hgo,6Cdo0.4)1-yTey 
R. F. Brebrick and J. P. Schwartz 


| Cathodoluminescence Studies of the 1.4 eV Bands in Vapor-Phase-Grown CdTe 
C. B. Norris 


| Chemical Conversion of C,F¢ and Uniformity of Etching SiO, in a Radial Flow Plasma Reactor 
Thomas M. Mayer 


Auger Analysis of the PbS-Si Heterojunction 
H. Elabd and A. J. Steckl 


|A Comparison of Measurement Techniques for Determining Phosphorus Densities in 
Semiconductor Silicon 
W. Robert Thurber 


(Compositional Dependence of the Electron Mobility in Iny.~Ga,AsyP1_y 
| R. F. Leheny, A. A. Ballman, J. C. DeWinter, R. E. Nahory, and M. A. Pollack 


| Etching Characteristics of SiO. in CHF3 Gas Plasma 
H. Toyoda, H. Komiya, and H. Itakura 


| Deposition of Thin Refractory MIS Structures on InP 
| A. Christou and W. T. Anderson, Jr. 


| The Preparation of Ga;.,In,As by Organometallic Pyrolysis for Homojunction LED’s 
J. P. Noad and A. J. Spring Thorpe 


‘Characterization of GaAs Layers Grown on Polycrystalline GaAs by LPE and 
Current Controlled LPE 
A. Abul-Fadl, E. Stefanakos, W. Nance, W. Collis, and J. McPherson 


| Frmealing of Radiation-Induced Positive Charge in MOS Devices with Aluminum 
and Polysilicon Gate Contacts 
J. M. Aitken 


Liquid Crystal Alignment Films Produced by the R. F. Plasma Beam Technique 
G. J. Sprokel 


The Formation of 6 SiC on Si 
M. Balog, A. Reisman, and M. Berkenblit 


‘The Effects of Ion Implantation and Pulsed Electron Beam Anneal on Ge Films 
Grown Epitaxially on (100) GaAs 
W. Tseng, H. Dietrich, J. Davey, A. Christou, and W. T. Anderson, Jr. 


‘Vol. 9, No. 3 May 1980 


585 


601 


621 


639 


669 


685 


Vol. 9, No. 4 


CONTENTS 


Liquid Phase Epitaxial Growth and Characterization of High 
Purity Lattice Matched Ga, In;_ As on (11 1)B InP 
James D. Oliver, Jr. and Lester F. Eastman 


Trap Spectroscopy of a-Si:H Diodes Using Transient Current 
Techniques 
Richard S. Crandall 


Temperature Dependence of Resistivities of SnO2-Based Gas 
Sensors Exposed to CO, H2, and C3Hg Gases 
M. Nitta, S. Ohtani, and M. Haradome 


Vapor Growth of InP for MESFET’S 
J. Chevrier, M. Armand, A. M. Huber, and Nuyen T. Linh 


Investigation on the Doping of Polyacetylene Films 
H. Kiess, W. Meyer, D. Baeriswyl, and G. Harbeke 


Heteroepitaxial Growth of Gallium Phosphide on Silicon 
T. Katoda and M. Kishi 


Determination of Surface States Distribution in a-Si:H Using 
MOS Tunnel Junctions 
I. Balberg 


The Characterization of a Proposed Model GaAs/ Anodic Oxide 


Interface 
S. Varadarajan, M. A. Littlejohn, and J. R. Hauser 


EMC Student Awards Program 


July 1980 


693 


713 


727 


745 


763 


783 


797 


819 


839 


Journal of Electronic Materials 


Vol. 9, No. 5 September 1980 


CONTENTS 


Polycrystalline Silicon Solar Cells from Recrystallized 
Plasma Deposited Thin Films 841 
K. R. Sarma, R. N. Legge, and R. W. Gurtler 
| Comparison of Doping Profiles in Capless Annealed and 
Dielectrically Capped-Annealed Ion Implanted GaAs 857 
D. P. Siu and A. A. Immorlica, Jr. 


Energy Bandgap and Lattice Constant Contours 
of II-VI Quaternary Alloys 869 
Toshiyuki Ido 


Mechanisms and Kinetics of Vapor-Phase Etching of 
GaAs and GaP 883 
E. I. Givargizov and R. A. Babasian 


_Laser Annealing of Hydrogenated Amorphous Silicon 905 
J. I. Pankove, C. P. Wu, C. W. Magee, and J. T. McGinn 


Journal of Electronic Materials 


Vol. 9, No. 6 November 1980 


CONTENTS 


Effects of Zn-Vapor Heat Treatments on the Edge Emission and 
Deep-Center Luminescence of ZnTe 
C. B. Norris 


Transmission Electron Microscopy and X-ray Topography Study of 
Mercury-Cadmium-Telluride 
U. Mirsky and D. Shechtman 


Liquidus Isotherms, Solidus Lines, and LPE Growth in the Te-Rich 
Corner of the Hg-Cd-Te System 
T. C. Harman 


Interaction of Mechanical Stress with Residual Defects in Implanted Si 
S. Mader 


InGaAsP Quaternary Alloys: Composition, Refractive Index, and 
Lattice Mismatch 
G. H. Olsen, T. Z. Zamerowski, R. T. Smith, and E. P. Bertin 


Magnetoresistance of Evaporated InAs Thin Films 
H. Okimura, C. R. Kannewurf, and J. O. Brittain 


Author Index to Volume 9 


Subject Index to Volume 9 


913 


933 


945 


963 


Sif 


989 


1005 


1009 


